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8)
RoboCup 2017 Nagoya TOYOTA Human Support Robot HSR • Name: Exi@.
• Base: RoboPlus EXIA.
13)
• Manipulators: Exact Dynamics iARM.
14)
• LRF: Hokuyou UTM-30LX laser range finder.
15)
• Microphone: SANKEN CS-3e Shotgun microphone.
16)
• Batteries: Lead-acid battery 12 V and 24 V.
• Computers: ThinkPad PC (Core-i5 4850U processor, 12 GB RAM) × 2.
• FPGA board: Xilinx ZedBoard.
17)
• Height: About 1500 mm.
• Weight: About 80 kg.
• Base size: About 600 mm × 600 mm. 
3.2
ROS ROS
• OS1: Ubuntu 14.04.
• OS2: Windows 10.
• Middleware: ROS Indigo.
11)
• State management: SMACH (ROS).
18)
• Speech recognition (English):
• Intel RealSense SDK 2016 R2.
• rospeex.
19)
• Web Speech API.
20)
• IBM Watson Speech To Text.
21)
• Morphological Analysis, Dependency Structure Analysis (English): SyntaxNet.
22)
• Speech recognition (Japanese): Julius.
23)
• Morphological Analysis (Japanese): MeCab.
24)
• Dependency structure analysis (Japanese):
CaboCha.
25)
• Speech synthesis: Open JTalk.
26)
• Sound location: HARK.
27)
ROS
• Object detection: Point cloud library (PCL) 28) or You only look once (YOLO).
29)
• Object recognition: Caffe 30) with GoogLeNet 31) or YOLO.
• Human detection / tracking:
• Depth image and particle filter.
32, 33)
• OpenPose.
34)
• Face detection: SkyBiometory 35) or RGB-D based face surface detection.
36)
• AR mark tracking: ar track alivar (ROS).
37)
• SLAM: slam gmapping (ROS).
38)
• Path planning: move base (ROS).
39)
ROS
11)
OS Operating System ROS ROS 
